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LASER ALIGNMENT TARGET AND METHOD 
BACKGROUND OF THE INVENTION 

Technical Field 

The present invention relates generally to laser alignment targets and, more 
particularly, to a laser alignment target with structure to compensate for loss of contrast. 

Related Art 

Semiconductor integrated circuit devices typically contain fuses which are used, 
for example, to invoke redundant circuit elements, create electronic chip identification or 
"trim" resonant circuits to achieve desired device performance. FIG. 1 illustrates a cross 
section of an exemplary back-end-of-line (BEOL) (wiring and insulators exposed) of a 
semiconductor integrated circuit device 2. Dielectric layers 4, 6 and 8, such as 
transparent silicon nitride, silicon dioxide or silicon oxide, contain wiring (not shown), 
e.g., copper, aluminum, etc. Layer 4 is in contact with a substrate 10, which is, for 
example, silicon containing doped regions to form transistors, etc. Uppermost dielectric 
layer 12 contains a wiring layer that has, as part of its design, at least one metal fuse 14. 
Element 16 is part of the wiring layer that contains fuse 14 and is used to connect to 
subsequent wiring layers or to the environment beyond the die. It is included to provide 
one example of how the fusing wiring layer would be connected to other features, for 
example, a metal layer element 18, which might be another wiring layer or a wire bond 
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pad. 

In operation, a laser fusing tool 20 is typically used to selectively delete fuses 14, 
or parts thereof, by illuminating the fuse wiring segment with laser radiation. The 
illumination causes heating / ablating of the wiring segment. To effectively heat / ablate 
the fuse, the laser beam must accurately illuminate the wiring segment. Accordingly, the 
laser beam must be aligned to the fuse wiring segment prior to illumination. Alignment is 
typically achieved by scanning the laser beam across both "X" and "Y" direction of an 
alignment target 22. The difference in reflected energy over target 22 and an adjacent 
field/surface 24 is used to determine the exact position of the target. Typically, the area 
above target 22 is highly reflective while adjacent surface(s) 24 has much lower 
reflectivity. The alignment target specified by the laser fusing tool vendors is commonly 
a reflective "L" or "T" shape, and multiple targets 22 are commonly provided. Once an 
"origin" is established, the laser beam can be offset by the required "x" and "y" distances 
to have the center of the beam illuminate the center of fuse 14 for deleting. 

One obstacle to assuring that an alignment target can be ascertained is lack of 
contrast between the target and the adjacent, surrounding films stack. Lack of contrast 
can be the result of a number of issues, including residuals over or under the target and its 
adjacent films regions. Examples of residuals include both metallic and nonmetallic film 
fragments that result from faulty chemical-mechanical polish or etch back removal 
processes. The residuals introduce noise on the reflected light signal and in severe cases, 
there is sufficient residual to substantially remove any contrast between the target and 
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adjacent regions. 

One proposed remedy to the above problem has been to focus on removal and/or 
reduction of the residuals by additional processing. However, these remedies do not 
provide an adequate solution, unsatisfactorily add costs and/or introduce other undesired 
variation in the device structure. For example, introductions of a "clean up" etch after 
chemical-mechanical polish can introduce roughness in the dielectric covering the 
alignment target and surrounding area, and that roughness and associated changes in films 
stack optical thickness can degrade reflected light signal to noise ratios. 

Complex film stacks that include a number of layers above the target can also 
destroy contrast between the alignment target and the adjacent surface. For example, 
referring to FIG. 1, passivation layer 26 is desirable if the wiring layer includes a non-self 
passivation metal such as copper (Cu). Layer 26 is over fuse 14 and alignment target 20 
and, hence, must be traversed by the laser beam during scanning. Where a number of 
these layers are provided, further contrast problems are created. In addition, where the 
thickness of layers varies within a stack, further contrast difficulties can result. This is 
especially the case where short wavelength ultraviolet laser light (e.g., < 400 nm) is used. 
This short wavelength light is desirable because laser spot size can be reduced relative to 
those of longer wavelengths. Using short wavelength light, therefore, allows for more 
precise ablating effuses and smaller fuse sizes. Unfortunately, small variations of optical 
path length created by additional layers have a large effect on reflected energy with short 
wavelength lasers. It is not uncommon, in the short wavelength range, to find that 
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SUMMARY OF THE INVENTION 
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BRIEF DESCRIPTION OF THE DRAWINGS 

clonal view of a prior art semiconductor device; 
FIG. 1 shows a cross-sectional view ui a v 

tim«] view of a first embodiment of a semiconductor 
FIG. 2 shows a cross-sectional view 01 a 

device having an alignment target; 

FIG. 3 shows an enlarged detail of the alignment target of FIG. 2; 

i ,;«v«fa second embodiment of an alignment 
FIG. 4 shows a cross-sectional view of a secono em 

target; and 

ri«n«i view of a third embodiment of an alignment 
FIG. 5 shows a cross-sectional view oi a iniru 

target. 

DETAILED DESCRIPTION OF THE INVENTION 

j . „ e mr T 9 chows a cross-sectional 
With reference to the accompanytng drawmgs, FIG. 2 shows 

^oonnec— n^ng^ortotheen— *~ 
^w.nnse.e^U.^atsoheprevMe^attsp.oIanothe.wtnnS^otts 

awir ebon d pad. Wiring^ KMmayhe constructed, for exanrpfe, of coppe, h, 
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nom aU,— s,a„ Umbe ro f «ec tri c 1 a y e re (no t s h ow nt o r c,a rity )wi«be 
silicon nitride, oxide, nitride, etc. 
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^(notshown, TheiUummation cansesheatmg bating of the wiring segment. To 
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but any reflectivity difference providing sufficient contrast between surfaces 116, 
^sufficient. , one embodiment, surface ,1, is substantially planar. However,.,, 

u • T7TP 1 sidewalls 120 may form an angle a with 
500 Angstroms. In addition, as shown m FIG. 3, bewails 

c .font* 1 1 fi mav be any desired shape, e.g., 
a horizontal of greater than 60 degrees. Surface 116 maybe 

substantially orthogonal segments V or T shaped. 
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« , m „,oh that target 100 can be ascertained by a 
between snrface 1 16 and adjacent snrface 1 18 snch to. 

i .thiipht ea light having a wavelength 
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Fin 2 surface 116 of target 100 
thanthefirstreflectivity. In one embodiment, shown in FIG. 

f 118 In FIG 2 a part of wiring layer 104 has been 
isprovidedbelowadjaeentsurfacellS.InFIG.2, p 
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Accordingly, although the first reflectivity may be created by layer 124, any ^ 

,o diminish contrast, may also be used. 

R e t errm g ,onO.,ana,,g m teu,tar g e, 2 00maya,sohe P rov.ded.„has U r f ace 
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k ,M in this embodiment, sidewalls 220 are also 
W o different structures that can be created. In thts em 
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R e t e m ngto F lO,,,o,herembod,men,o f au,ignmen,tar g et300 1SS ho W n. to 
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(orr eplaces)w 1 rin g layer304wi t hametalfeature324.A 

• ,ow 330 is generated through passivation layer 326 to 
generated at the same time a window 330 is gen 

, i c Mature 324 may be created simultaneously 
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with layer 318. Feature 324 may extend, for example, approximately 10 urn or more on 
eaeh side of via 328. This embodiment is exceptionally easy to implement because it 
quires no additional masks, etc. Feature 324 provides surface 340 having subs.an.iahy 
the same ftrs. reflectivity as adjacent surface 346. Sidewalk 342 are also provided whh a 
second reflectivity different than the first reflectivity. 

Targe. 100, 200, 300 may be made of any material that provides adequate 

difference in me energy (light) reflected from a planar surface and an incfined surface. 

Examples of me.als (the most common application) include, bu, are not limited to, films 

stacks comprising a, leas, one of copper, aluminum, titanium, tungstun, tantalum, etc. 

Metallic compounds such as titanium nitride and tantahrm nitride may be inchrded in the 

films stack. 

The alignment targe, described herein is useful for use with short wavelength 
(, g ., <400 ran) fusing tools because i, eliminates the dependence of reflected energy on 
te optica, path lengms thru the dieiectric over the fuse and the dielectric stack in the ftefd 
area adjacent to the fuse. In addition, it prevents residuals found in die.ectric layers 
above the target from diminishing the requisite contrast. 

While this invention has been described in conjunction with the specific 
embodiments outlined above, it is evident that many alternatives, modifications and 
variations will be apparent to those skilled in the art. Accordingly, the embodiments of 
the invention as set forth above are intended to be illustrative, no. limiting. Various 
changes may be made without departing from the spirit and scope of the invention as 
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